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Introduction 
The Agricultural Health Study (AHS) is a large epidemiologic study of registered pesticide applicators and 
their spouses in Iowa and North Carolina (Alavanja, Sandler et al., 1996). A goal of this study is to enroll 
75,000 of these individuals and follow them for at least the next 10 years to evaluate the role of agricultural 
exposures in the development of cancer and other diseases. Enrollment began in December 1993. As of 
October 1996, 73,500 individuals had enrolled with 46,000 coming from Iowa and consisting of 5,400 
commercial pesticide applicators, 26,100 private applicators, and 14,500 spouses of private applicators. 
The objectives of the AHS are to: 1) identify and quantify cancer risks among men and women associated 
with specific agricultural exposures and practices~ 2) identify and quantify cancer and other disease risks 
associated with diet, cooking practices, and chemicals resulting from cooking processes~ 3) evaluate cancer 
risks among spouses and children of farmers that may arise from indirect exposures to agricultural 
chemicals~ 4) study relationships between the development of cancer and agricultural exposures, 
biomarkers of exposure and disease, and genetic susceptibility factors~ 5) develop an integrated exposure 
assessment strategy for agricultural exposures that incorporates periodic interviews with environmental and 
biological monitoring~ and 6) provide an agricultural population for research on health conditions other 
than cancer. 
The AHS has three major components: 1) main cohort study, 2) nested case-control studies, and 3) 
exposure assessment study. The purpose of this report is to provide descriptive information comparing 
questionnaire responses between commercial and private applicators who have enrolled into the AHS with 
an emphasis placed on information related to pesticide use. 
Methods 
Iowa applicators have primarily enrolled in the AHS at pesticide certification testing and training sessions. 
As applicators arrived at the local certification site, they were asked to complete a short enrollment 
questionnaire, and, if agreeable, also asked to complete a take-home questionnaire. The enrollment 
questionnaire requested information about demographics, pesticide use, some work practices, lifestyle, 
abbreviated personal and family medical history, general farming information, and spouse identification 
and tracing information. The take-home questionnaire requested information about farming activities, 
extended pesticide use and work practices, occupation, physical activity, sun exposure, height, weight, diet, 
vitamins, cooking practices, medical history, and personal identifiers. 
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Through the first two years of the study, the enrollment questionnaire was completed by about 14,000 
private applicators and 4,000 commercial applicators, while the take-home questionnaire was completed by 
about 8,000 private applicators and 2,300 commercial applicators. The data contained in these 
questionnaires has been computer-entered and edited, and serves as the source of information for this 
report. 
Results 
Both commercial and private applicators enrolled in the AHS are primarily male (96.1% and 98.4%, 
respectively). Commercial applicators have a median age of38, whereas private applicators have a median 
age of 45. 72.6% of commercial applicators were under age 45 compared to 49.6% of private applicators. 
54% of commercial applicators received education beyond high school compared to 43 .9% of private 
applicators. There were more current cigarette smokers among commercial applicators (25 .6%) than 
among private applicators (11.6%). Both of these prevalence rates are lower than the general U.S. male 
rate of28% (US DHHS No. 96-1232, p . 36). 
99% of private applicators own or work on a farm compared to 34.3% of commercial applicators. 71.4% 
of private applicators had 11 or more years of experience personally mixing or applying pesticides, 
whereas only 40.7% of commercial applicators had a similar level of experience. On the other hand, 
59.8% of commercial applicators had 20 or more days per year of personally mixing or applying pesticides 
compared to 23.5% of private applicators. A greater percentage of private applicators reported more than 
half the time personally mixing their own pesticides (71 .1 %) and personally applying their own pesticides 
(77 .0%) than commercial applicators (55.3% and 60.2%, respectively). 
Commercial applicators responded to a question about symptoms related to using pesticides by reporting 
the following frequencies for the combined categories of "sometimes" or "frequently": Headaches/dizziness 
(30.2%), skin irritation (22.4%), excessively tried (20.2%), eye irritation (18 .0%), nervous or depressed 
(13 .3%), chest discomfort (8.4%), and nausea/vomiting (6.7%). Private applicators reported frequencies 
that were in the same order, but 1 to 4 percentage points lower with the exception of headaches/dizziness 
(30.6%). Similarly, as a result of using pesticides, commercial applicators reported slightly higher 
percentages of seeing a doctor (8.3% versus 6.3%) and being hospitalized (1.0% versus 0.7%). 
When asked to report types of protective equipment used now when handling pesticides, commercial versus 
private applicators reported most frequently using chemically resistant gloves (83.9% versus 79.8%), a hat 
(42.5% versus 50.9%), and goggles (49.0% versus 47.4%). Less commonly used types of protective 
equipment more frequently utilized by commercial versus private applicators included chemically resistant 
boots (30.1% versus 11.9%), disposable clothing (18.3% versus 5.0%), cartridge respirator (13 .8% versus 
5.9%), apron (13 .3% versus 5.9%), and full face shield (9.7% versus 4.3%). 
Ten years ago, 19.2% of private applicators and 11.5% of commercial applicators reported never using 
protective equipment. Now both private applicators (5.4%) and commercial applicators (3 .5%) report this 
much less frequently. In addition, both of these types of applicators now report much higher usage of 
chemically resistant gloves, hats, goggles, chemically resistant boots, disposable clothing, cartridge 
respirators, aprons, dust masks, and full face shields. 
An incident or experience while using any type of pesticide which caused unusually high personal exposure 
was reported by 21.1% of commercial applicators and 15 .2% of private applicators. Both commercial and 
private applicators recalled the 1980s as the decade most frequently associated with these incidents or 
experiences. When they occurred, both commercial and private applicators reported the most common 
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body parts exposed as the hands (63 .9% versus 67.4%), followed by the arms (60.8% versus 58.8%), 
head/face (56.0% versus 49.9%), and lungs and respiratory tract (32.7% versus 34.8%). The torso (34% 
versus 24.1 %), legs (33 .8% versus 22.9%), groin (18.4% versus 11.5%) and feet (20.5% versus 11.1 %) 
were more commonly reported by commercial compared to private applicators. The GI tract was reported 
by less than 4% of both applicator types. Slightly less than 50% of both applicator types reported washing 
exposed body part(s) in less than 30 minutes after a high personal pesticide exposure. 
When mixing or applying pesticides, commercial applicators (86.5%) and private applicators (85 .4%) now 
report usually changing into clean work clothes at the end of the day. However, if they spill a small 
amount of pesticide on their clothes early in the day, 44.9% of commercial applicators and 53 .4% of 
private applicators would usually change clothes right away. An additional 5.1% of commercial 
applicators and 11 .7% <:>f private applicators would change clothes at lunch. 
Discussion 
Compared to private applicators in the AHS, commercial applicators are younger, have more formal 
education, and have a greater prevalence of current cigarette smokers. They are much less likely to own or 
work on a farm. They personally mix or apply pesticides for a greater number of days per year, but private 
applicators have been doing this for a greater number of years, and do their own mixing and applying of 
pesticides a greater percentage of the time. Both commercial and private applicators reported 
headaches/dizziness as the most common symptom related to using pesticides. Other reported symptoms 
were in a similar order but were slightly more common among commercial applicators than private 
applicators. Both commercial and private applicators reported that the most common types of protective 
equipment used now when handling pesticides were chemically resistant gloves, hats, and goggles. These 
types of protective equipment and other less commonly used types were much less frequently used 10 years 
ago compared to now. An incident or experience while using any type of pesticide which caused unusually 
high personal exposure was reported by one-fifth of commercial applicators and one-seventh of private 
applicators. During these the most common body parts exposed were the hands, arms, and head/face. 
These findings and differences between commercial and private applicators are being used as factors to 
evaluate their association with pesticide-related visits to health care providers (Alavanja, McDonnell et al ., 
in preparation). Recall that commercial applicators reported slightly higher percentages of seeing a doctor 
and being hospitalized as a result of using pesticides. We hope this evaluation will result in the 
identification of steps that can be taken to reduce the number of health care visits resulting from 
occupational exposure to pesticides. 
In Iowa, the Agricultural Health Study will continue to enroll eligible individuals through the summer of 
1997. The goal is to enroll at least 50,000. Since the summer of 1996, telephone interviewing is being 
used a the primary method for enrollment. 
Communication with AHS members is primarily accomplished through 1) training sessions for pesticide 
certification, 2) an annual newsletter, 3) a toll free telephone number (1-800-424-7883), and 4) a homepage 
on the world wide web. The latter has only recently been available. The address is 
http://www.sratech.comlag. 
The next newsletter will be mailed to AHS members in January 1997. It will be accompanied by a one-
page form requesting verification or correction of personal identifying information. Complete and accurate 
information will help us to more accurrately link health and vital records, such as cancer incidence and 
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death certificate data files, to data already provided through questionnaires so that health effects of 
agricultural exposures can be evaluated. 
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